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Claims 

What is claimed is: 

1 . A method for preparing a compound having the structure: 




said method comprising steps of: 

(a) effecting glycosylation of a monosaccharide having the structure: 




wherein OX^ represents a suitable leaving group for effecting the 
glycosylation; and 

and R^" are each independently alkyl, alkenyl, alkynyl, cycloalkyl, 
cycloalkenyl, cycloalkynyl, heteroalkyi, heteroalkenyl, heteroalkynyl, 
heterocycloalkyl, heterocycloalkenyl. heterocycloalkynyl, aryl or hetiroaryl; 
with a monosaccharide having the structure: 



Page 127 of 175 



wo 2004/074303 



PCT/US2004/004921 




Wherein and are each independently a suitable 



group; 



oxygen protecting 



structure: 



under suitable conditions to effect fonnation of a disaccharide having the 




(b) deprotecting the disaccharide fonned in step (a) under suitable conditions 
to effect fonnation of a partially depmtected disaccharide having the structure: 
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(c) reacting the partiaUy depiotected disaccharide fonned in step (b) with a 
suitable reagent under suitable conditions to effect formation of a diphosphorylated 
disaccharide having the structure: 




wherein B?'^ and R^"* are each independently alkyl, alkenyl, alkynyl, 
cycloalkyl. cycloalkenyl, cycloalkynyl, heteroalkyl, heteroalkenyl, heterodkynyl 
heterocycloalkyl, heterocycloalkenyl, heterocycloalkynyl, aryl or heteroaryl- and' 



(d) treating the diphosphorylated disaccharide formed in step (c) with 
more suitable reagents under suitable conditions to effect formation of 
disaccharide having the structure; 



one or 



;a 




2. The method of claun 1 wherem the step of treating the diphosphorylated 
disaccharide formed in step (c) with one or more suitable reagents under suitable 
conditions leads to the fomiation of a compound havmg the structure: 
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Which is Ihen purified to yield the corresponding tetra-sodium salt: 

NaC 




3. The method of claim 1 wherein the saccharide having the structure: 




wherein OX' represents a suitable leaving group for effecting a glycosylati. 
reaction; and 



on 
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R^' and R^** are each independently alkyl, alkenyl, allqaiyl, cycloalkyl, 
cycloalkenyl, cycloalkynyl, heteroalkyl, heteroalkenyl, heteroalkynyl, 
heterocycIoalkyU heteiocycloalkenyl, heterocycloalkynyl, aryl or heteroaryl; 



is prepared by a process comprising steps of: 
(a) reacting an amine having the structure: 




wherein R' is a suitable oxygen protecting group; 

with a suitable vaccraoyl acid derivative to effect formation of an amide 
intermediate having the structure: 




(b) reacting the amide intermediate formed in step (a) with a suitable reagent 
to effect foimation of a phosphorylated saccharide having the structure: 
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Wherein R^* and R^" are each independently alkyl, alkenyl, alkynyl, 
cycloalkyl. cycloalkenyl, cycloalkynyl, heteroalkyl, heteroalkenyl, heterodkynyl 
heterocycloalkyl, heterocycloalkenyl, heterocycloalkynyl, aryl or heteroaryl; and 

(c) deprotecting the phosphoiylated saccharide formed m step (b) under 
suitable conditions to effect fonnation of an alcohol intermediate having the 
structure: 

3H 




(d) reacting the alcohol intennediate formed m step (c) under suitable 
conditions to effect formation of a saccharide having the structure: 
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reaction. 



wherein OX' represents a suitable leaving group for effecting a glycosylation 



4. The method of claim 1 wherein the saccharide havmg the structure: 




groitp; 



wherein and R^* are each independently a suitable oxygen protecting 



is prepared by a process comprising steps of: 
(a) reacting a saccharide having the structure: 

HO 1^ ; 

wherein R^ R* and R^ are each mdependently a suitable oxygen 
protecting group; wherein R^* and R^ , taken together, may form a substituted 
or unsubstituted 5- or 6-membered heterocycUc ring; and 

R " and R^" are each independently hydrogen or a suitable nitrogen 
protecting group, or R«» and R'\ taken together, form a 5- or 6-membered 
heterocycUc ring; wherein R'^" and R*"* are not simultaneously hydrogen; 
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With a suitable decanyl derivative to effect formation of a decanyl ether 
having the structure: 




(b) deprotecting the decanyl ether fonned in step (a) under suitable 
conditions to effect formation of a partially deprotected intermediate having the 
structure: 

H0-'S^'CLX)R3 




(c) deprotecting the amide moiety of the intermediate formed in step (b) 
under suitable conditions to give an amine intermediate having the structure: 
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(d) reacting the amine intennediate fonned in step (c) with a suitable S-Qxo- 
tetradecanoic acid derivative under suitable conditions to effect formation of an 
amide intramediate having the structure: 

5R3 ! 



HI 




(e) selectively protecting the amide intermediate formed in step (d) under 
suitable conditions to effect formation of a protected intermediate having the 
structure: 




wherem P* is a suitable oxygen protecting group; 



(f) reactmg the protected intermediate formed in step (e) with a suitable 
reagent under suitable conditions to effect formation of a carbonic acid allyl ester 
intermediate having the structure: 
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(g) deptotecting the intennediate formed in step (f) under suitable conditions 
effect formation of the saccharide having the structure: 




The method of claim 1 wherein the saccharide having the structure: 




groiq); 



wherein and are each independently a suitable oxygen protecting 



is prepared by a process comprismg steps of: 
(a) reacting a saccharide having the structure: 
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HO ieii • 

wherein R^ R'' and are each independently a suitable oxygen 
protecting group; wherein R* and R' , taken together, may form a substituted 
or unsubstituted 5- or 6-membered heterocyclic ring; and 

R** and R* are each independently hydrogen or a suitable nitrogen 
protecting group, or R«» and taken together, form a 5- or 6-membered 
heterocycUc ring; wherein R«» and R*" are not simultaneously hydrogen; 

with a suitable decanyl derivative to effect formation of a decanyl ether 
having the structure: 




(b) deprotecting the amide moiety of the decanyl ether intermediate formed 
in step (a) under suitable conditions to effect fomiation of an amine having the 
structure: 




(c) reacting the amine intermediate formed in step (b) with a suitable 3-Oxo- 
tetradecanoic acid derivative under suitable conditions to effect formation of an 
amide intermediate having tiie structure: 
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(d) deprotecting the intennediate formed in step (c) under suitable conditions 
to effect fomxation of a partially deprotected amide intermediate having the 



structure: 




(e) selectively protecting the amide intennediate fonned in step (d) under 
suitable conditions to effect fonnation of a protected intermediate having the 
structure: 




wherein is a suitable oxygen protecting group; 
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(f) reacting the protected intermediate formed in step (e) vdth a suitable 
reagent xmder suitable conditions to effect formation of a carbonic acid allyl ester 
intermediate having the structure: 




(g) deprotecting the intermediate formed in step (f) under suitable conditions 
to effect formation of the saccharide having the structure: 
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(a) effecting glycosylation of a monosaccharide having the structure: 

ax* 




wherein OX^ represents a suitable leaving group for effecting the 
glycosylation; and 

and R^" are each independently alkyl, alkenyl. alkynyl, cycloalkyl, 
cycloalkenyl, cycloalkynyl. heteroalkyl, heteroalkenyl, heteroalkynyl, 
heterocycloalkyl, heterocycloalkenyl, heterocycloalkynyl, aryl or heteroaryl; 
with a monosaccharide having the structure: 




group; 



wherein R^ and R* are each independently a suitable oxygen protecting 



structure: 



under suitable conditions to effect formation of a disaccharide havmg the 
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(b) deprotecting the disaccharide fonned in step (a) under suitable conditions 
to efifect formation of a partiaUy deprotected disaccharide having the structure: 




(c) reacting the partiaUy deprotected disaccharide formed in step (b) with a 
suitable reagent under suitable conditions to effect formation of a diphosphoiylated 
disaccharide having the structure: 



Page 141 of 175 



wo 2004/074303 



PCTAJS2004/004921 




v^erein R^^ and R^" are each independentiy alkyl, alkenyl, alkynyl, 
cycloalkyl. cycloalkenyl, cycloalkynyl, heteroalkyl, heteroalkenyl, hetero^yl 
heterocycloalkyl, heterocycloalkenyl, heterocycloalkynyl. aryl orheteroaryl; and' 



(d) treating the diphosphorylated disaccharide fonned in step (c) with 
more suitable reagents under suitable conditions to effect formation of a 
disaccharide having the structure: 



one or 




7. The method of claim 6 wherein the step of treating the diphosphorylated 
disaccharide fomied in step (c) with one or more suitable reagents under suitable 
conditions leads to the formation of a compound havmg the structure: 
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which is then purified to yield the corresponding tetm-sodium salt: 



MeC 



ONa 



Na 



The method of claim 6 wherem the saccharide having the structure: 




wherein OX^ represents a suitable leaving group for effecting a glycosylation 
reaction; and 
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and are each independently alkyl, alkenyl, alkynyl, cycloalkyl, 
cycloalkenyl, cycloalkynyl, heteroalkyl, heteroalkenyl, heteroalkynyl, 
heterocycloalkyl, heterocycloalkenyl, heterocycloalkynyl, aryl or heteroaryl; 

is prepared by a process comprising steps of: 
(a) reacting an amine having the structure: 




wherein R' is a suitable oxygen protecting group; 

with a suitable vaccenoyl acid derivative to effect formation of an amide 
intermediate having the structure: 




(b) reacting the amide intermediate formed in step (a) with a suitable reagent 
to effect formation of aphoqshorylated saccharide havmg tiie structure: 
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wherein and R^" are each independently alkyl, alkenyl, alkynyl, 
cycloalkyl, cycloalkenyl, cycloalkynyl, heteroalkyl, heteroalkenyl, heteroalkynyl, 
heterocycloalkyl, heterocycloalkenyl, heterocycloalkynyl, aryl or heteroaiyl; and 

(c) deprotecting the phosphorylated saccharide fonned in step (b) under 
suitable conditions to effect formation of an alcohol intermediate having the 
structure: 




(d) reacting the alcohol intennediate fonned in step (c) under suitable 
conditions to effect formation of a saccharide having the structure: 
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wherein OX represents a suitable leaving group for efiFecting a glycosylation 
reaction. 



group; 



The method of claim 6 wherein the saccharide having the structure: 

R^O" "NH 




wherein and R"* are each independently a suitable oxygen protecting 

is prepared by a process comprising steps of: 
(a) reacting a saccharide having the structure: 




wherein R^, R"* and R^ are each independently a suitable oxygen 
protecting group; wherein R"* and R^ , taken together, may form a substituted 
or unsubstituted 5- or 6-membered heterocyclic ring; and 

R^* and R^^ are each independently hydrogen or a suitable nitrogen 
protecting group, or R^"" and taken together, form a 5- or 6-membered 
heterocyclic ring; wherein R^^ and R^^ are not simultaneously hydrogen; 
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with a suitable decanyl derivative to effect fonnation of a decanyl ether 
having the structure: 




(b) deprotecting the decanyl ether foimed in step (a) under suitable 
conditions to effect fonnation of a partially deprotected intennediate having the 
structure: 




(c) deprotecting the amide moiety of the intennediate fonned in step (b) 
under suitable conditions to give an amine intermediate having the structure: 
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(d) reacting the amine intermediate fonned in step (c) with a suitable 3-Oxo- 
tetradecanoic acid derivative under suitable conditions to effect foimation of an 
amide intermediate having tiie structure: 

..OR* 




(e) selectively protecting the amide intermediate formed in step (d) under 
suitable conditions to effect formation of a protected intermediate having die 
structure: 




wherein is a suitable oxygen protecting group; 



(f) reacting the protected intermediate formed in step (e) with a suitable 
reagent under suitable conditions to effect formation of a carbonic acid aUyl ester 
intermediate having the structure: 
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; and 



(g) deprotecting the intennediate formed in step (f) under suitable conditions 
to effect formation of the saccharide having the structure: 




10. 



The method of claim 6 wherem the saccharide having the structure: 




wherein and R* are each independently a suitable 



group; 



oxygen protecting 



is prepared by a process comprising steps of: 
(a) reacting a saccharide havmg the structure: 
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HO i^Qb . 

wherein R^, and R^ are each independently a suitable oxygen 
protecting group; vdierein R^* and . taken together, may fonn a substituted 
or unsubstituted 5- or 6^membered heteiocycUc ring; and 

and R* are each independently hydrogen or a suitable nitrogen 
protecting group, or R«» and R«^ taken together, form a 5- or 6-inembered 
heteiocycUc ring; wherein R«« and R* are not simultaneously hydrogen; 

with a suitable decanyl derivative to effect formation of a decanyl ether 
having the structure: 




(b) deprotecting the amide moiety of the decanyl ellier intemiediate formed 
in step (a) mider suitable conditions to effect formation of an amine havmg the 
structure: 

R*o-v.-^ ..OR' 

R50'N-^"'NH2 



(c) reacting the amine intermediate formed in step (b) with a suitable 3-Oxo- 
tetradecanoic acid derivative under suitable conditions to effect formation of an 
amide intermediate havmg the structure: 
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(d) deprotecting the intermediate fonned in step (c) under suitable conditions 
to effect formation of a partiaUy deprotected amide intermediate having the 



Structure: 




(e) selectivelyprotectingthe amide intennediate formed in step(d) under 
suitable conditions to effect formation of a protected intermediate having the 
structure: 




wherein P' is a suitable oxygen protecting group; 
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(f) reacting the protected intermediate formed in step (e) with a suitable 
reagent under suitable conditions to efifect formation of a carbonic acid aUyl ester 
intermediate having the structure: 




(g) deprotecting the intermediate formed in step under suitable conditions 
to effect formation of the saccharide having the structure: 




11. The method of claim 1 or 6 wherein X' is alkyl, alkenyl. alkynyl, 
heteroalkyl, heteroalkenyl, heteroalkynyl, aryl, heteroaryl, silyl, -C(=0)RX'a . 
C(=S)R'^- -C(=NR-A)Rxm .so^^xiA ^^^^^^ ^x.A j,xiB 

independently hydrogen, alkyl, alkenyl, alkynyl, cycloalkyl, cycloalkenyl. 
cycloalkynyl, heteroalkyl, heteroalkenyl, heteroalkynyl, heterocycloalkyj 
heterccycloalkenyl, heterocycloalkynyl. heteroaliphatic, heteroalicyclic aryl 
heteroaryl, .C(=0)RA or-ZR^ wherein Z is -0-, -S-, -NR^, wherein ea^h 
occurrence of rA and R« is independently hydrogen, or an alkyl, alkenyl, alkynyl 
cycloalkyl, cycloalkenyl, cycloalkynyl, heteroalkyl, heteroalkenyl. heteroalkynyl 
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heterocycloalkyl, heterocycloalkenyl, heterocycloalkynyl, heteroaUphatic, 
heteioalicyclic, aryl or heteroaryl moiety. 

12. The method of claim 1 or 6 wiierein is -C(=NR'^^^)R''*^ or -SOaR'^''^ 
wherein R^^'^ ^ j^xib ^ ^^j^ independently hydrogen or an aUphatic, alicyclic, 
heteroaUphatic, heteroalicyclic, aryl or heteroaryl moiety. 



13. The method of claim 12 wherein is -C(=NR^>a-)j^x'b ^he^gj^ j>xia . 

T>X1B 

R are each independently hydrogen or substituted or unsubstituted lower alkyl. 



14. The method of claim 13 wherein R^^'^ is hydrogen, R'^*^ is -<;Cl3, and X* is 
-C(=NH)CCl3. 

15. The method of claim 1 or 6 wherein X* is -C(=NH)CCl3 and the 
glycosylation step (a) is conducted under strongly acidic conditions. 

16. The method of claim 15 wherein the strongly acidic conditions comprise an 
alkanesulfonic add. 



17. The method of claim 16 wherein the alkanesulfonic acid is MeSOaH or 
EtSOaH. 

18. The method of claim 1 or 6 wherein in the glycosylation step (a), the 
monosaccharide having the structure: 

3X1 
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is used in excess. 

19. The method of claim 18 v^^erein between 1.8 to about 2.0 equivalents of the 
monosaccharide are used. 

20. The method of claim 1 or 6 wherein is alkyl, alkenyl, alkynyl, 
heteroalkyl, heteroalkenyl, heteroalkynyl, aryl, heteroaryl, silyl, -C(=0)R^ - 
C(=S)R«, -C(=NR'')Ry .S02R^ wherein R" and R^ are each independently hydrogen, 
alkyl, alkenyl, alkynyl, cycloalkyl, cycloalkenyl, cycloalkynyl, heteroalkyl, 
heteroalkenyl, heteroalkynyl, heterocycloalkyl, heterocycloalkenyl, 
heterocycloalkynyl, heteroaliphatic, heteroaUcycUc, aryl, heteroaryl, -C(=0)RA or- 
ZR^ wherein Z is -0-, -S-, -NR^ wherein each occurrence of R^ and R° is 
independently hydrogen, or an alkyl, alkenyl, alkynyl, cycloalkyl. cycloalkenyl, 
cycloalkynyl, heteroalkyl, heteroalkenyl, heteroalkynyl, heterocycloalkyl, 
heterocycloalkenyl, heterocycloalkynyl, heteroaUphatic, heteroalicycUc, aryl or 
heteroaryl moiety. 

21. The method of claim 20 wherein R^ is a substituted or unsubstituted lower 
alkenyl moiety. 

22. The method of claim 21 wherein R^ is a moiety having the structure: 
or^'^^-^. 



23. The method of claim 1 or 6 wherein the reaction conditions used in 
deprotection step (b) comprise a strong acid in a suitable solvent 

24. The method of claim 23 wherein the strong acid is HF and the solvent is 
acetonitrile. 
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25. The method of claim 1 or 6 wherein is a moiety having the structure: 



and the reaction conditions of deprotection step (b) comprise a strong acid 
in a suitable solvit 

26. The method of claim 25 vdierein the strong acid is HF and the solvent is 
acetonitrile. 

27. The method of claim 1 or 6 wherein the reagent in step (c) is a 
phosphorylating agent 

28. The method of claim 27 wherein the phosphorylating agent comprises 
bis(allyloxy)diisopropyl aminophosphine and an oxidizing agent. 

29. The method of claim 28 wherein the oxidizing agent is Oxone. 

30. The method of claim 1 or 6 wherein R^", R^^, R^' and R^" are each 
independently a substituted or unsusbtituted alkenyl moiety. 

31. The method of claim 30 wherein R^ R^", R^' and R^" are each aUyl. 

32. The method of claim 1 or 6 wherein R* is alkyl, alkenyl, alkynyl, 
heteroalkyl, heteroalkenyl, heteroalkynyl, aryl, heteroaryl, silyl, -C(=0)R^ - 
C(=S)R^ -C(=NR'')Ry .S02R^ wherein R" and R^ are each independently hydrogen, 
alkyl, alkenyl, alkynyl, cycloalkyl, cycloalkenyl, cycloalkynyl, heteroalkyl, 
heteroalkenyl, heteroalkynyl, heterocycloalkyl, heterocycloalkenyl, 
heterocycloalkynyl, heteroaUphatic, heteroaUcycUc, aryl, heteroaryl, -C(=0)RA or- 
ZR^ wherein Z is -0-, -S-, -NR^ wherein each occurrence of R^ and R^ is 
independently hydrogen, or an alkyl, alkenyl, alkynyl, cycloalkyl, cycloalkenyl, 
cycloalkynyl, heteroalkyl, heteroalkenyl, heteroalkynyl, heterocycloalkyl, 
heterocycloalkenyl, heterocycloalkynyl, heteroaUphatic, heteroaUcyclic, aryl or 
heteroaryl moiety. 
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33. The method of claim 32 wherein R"* is -C(=0)OR^ wherem is 
substituted or unsubstituted alkyl. alkenyl, allcynyl, cycloalkyl. cycloalkenyl, 
cycloalkynyl, heteioalkyl, heteroalkenyl, heteroalkynyl, heterocycloalkyl, 
heterocycloalkenyl, heterocycloalkynyl, heteroaUphatic, heteroalicycUc, aiyl or 
heteroaryl. 

34. The method of claim 32 wherein R" is -C(=0)OR*, wherein R" is substituted 
or unsubstituted alkyl, alkenyl. 

35. The method of claim 34 wherein R* is allyl, and R* is - 
C(=0)OCH2CH=CH2. 

36. The method of claim 1 or 6 wherein R^, B?\ R^" and R^** are each allyl, R'* is 
-C(=0)OCH2CH=CH2 and the deprotection conditions in step (d) comprise 
PdCPPHs) in a suitable solvent. 



37. The method of claim 36 wherein the deprotection conditions m step (d) 
further comprise triphenyl phosphine and acetic acid. 

38. The method of claim 2 or 7 wherein step (i) comprises subjecting the 
deprotected disaccharide to ion exchange chromatography. 

39. The method of claim 1 or 6 wherein step (d) comprises treating the 
diphosphorylated disaccharide formed in step (c) with Pd(PPh3)4 in the presence of 
PPhs and HOAc. 



40. The method of claim 3 or 8 wherein R' is alkyl, alkenyl, alkynyl, 
heteroalkyl, heteroalkenyl, heteroalkynyl, aryl, heteroaryl, silyl, -C(=0)R^ - 
C(=S)R^ -C(=NR'')Ry, -S02R^ wherein R" and R" are each independently hydr< 
alkyl, alkenyl, alkynyl, cycloalkyl, cycloalkenyl, cycloalkynyl, heteroalkyl, 
heteroalkenyl, heteroalkynyl, heterocycloalkyl, heterocycloalkenyl. 
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heterocycloalkynyl, heteroaUphatic, heteroaHcyclic, aryl, heteroaryl, -C(=0)R^ or- 
ZR^ wherdn Z is -O-, -S-, -NR» wherein each occutrence of R'^ and is 
independently hydrogen, or an alkyl, alkenyl, alkynyl, cycloalkyl, cycloalkenyl, 
cycloalkynyl, heteroalkyl, heteroalkenyl, heteroalkynyl, heterocycloalkyl, 
heterocycloalkenyl, heterocycloalkynyl, heteroaliphatic, heteroaUcyclic, aryl or 
heteroaryl moiety. 

41 . The method of claim 40 wherein R^ is a substituted or unsubstituted lower 
alkenyl moiety. 



42. The method of claim 41 wherein R» is a moiety having the structure: 

43. The method of claim 3 or 8 wherein the vaccenoyl acid derivative of step (a> 
is A-1 1-cis-vaccenoyl chloride. 

44. The method of claim 3 or 8 wherein the vaccenoyl acid derivative of step (a) 
is A-1 1-cis-vaccenoyl chloride and the reaction conditions for reacting tiie amine 
witii the vaccenoyl acid derivative in step (a) comprise a weak base. 

45. The metiiod of claim 44 wherein tiie weak base is aqueous NaHCOa or 
K2CO3. 

46. The method of claim 3 or 8 wherein the reagent in step (b) is a 
phosphorylating agent. 

47. The method of claim 3 or 8 wherein the reaction conditions in step (b) 
comprise bis(aIlyloxy)diisopropyl aminophosphine and an oxidizing agent. 

48. The mefliod of claim 47 wherein the oxidizmg agent is Oxone. 
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49. The method of claim 47 vdierein the reaction conditions fiirther comprise 
tetrazole. 

50. The metiiod of claim 3 or 8 wherein the reaction conditions in step (b) 
comprise bis(allyloxy)diisopropyl aminophosphine (DPP), pyridininm 
trifluoroacetate and an oxidizing agent. 

5 1 . The method of claim 50 wherein the oxidizing agent is hydrogen peroxide* 

52. The method of claim 3 or 8 wherein R^** and R^^ are each 
independently a substituted or unsusbtituted alkenyl moiety. 

53. The method of claim 52 wherem R^*, R^^ R^* and R^*' are each allyl. 

54. The method of claim 3 or 8 wherein R* is a moiety having the structure: 
^^"---^^ and the deprotection reaction in step (c) comprise strongly acidic conditions. 

55. The method of claim 54 wherein the deprotection reaction comprise HCl in a 
suitable solvent. 



56. The method of claim 55 wherein the solvent is THF or acetonitrile. 

57. The method of claun 3 or 8 wherein is -C(=NH)R^^^ wherein R^^® is 
substituted or unsubstituted lower alkyl, and the step of reacting the alcohol 
intermediate in step (d) comprises reacting the alcohol intermediate with a moiety 
having the structure R^^^CN in the presence of a weak base. 

58. The method of claim 57 wherein is -C(=NH)CX3 wherein X represents a 
halogen atom and the weak base is K2CO3. 

59. The method of claim 58 wherein X^ is -<:(=NH)CCl3. 
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60. The method of claim 4 or 9 wherein is alkyl, alkenyl, alkynyl, 
heteroalkyl, heteroalkenyl, heteroalkynyl, aryl, heteroaryl, sUyl, -C(=0)R^ - 
C(=S)R^ .C(=NR'')R^ .S02R^ wherein R" and R^ are each independently hydrogen, 
alkyl, alkenyl, alkynyl, cycloalkyl, cycloalkenyl, cycloalkynyl, heteroalkyl, 
heteroalkenyl, heteroalkynyl, heterocycloalkyl, heterocycloalkenyl, 
heterocycloalkynyl, heteroaHphatic, heteroaUcycUc, aryl, heteroaryl, -C(=0)rA or- 
ZR^ wherein Z is -0-, -S-, -NR^ wherem each occurrence of R^ and R^ is 
mdependently hydrogen, or an alkyl, alkenyl, alkynyl. cycloalkyl, cycloalkenyl, 
cycloalkynyl, heteroalkyl, heteroalkenyl, heteroalkynyl, heterocycloalkyl. 
heterocycloalkenyl, heterocycloalkynyl, heteroaUphatic, heteioaUcycUc, aryl or 
heteroaryl moiety. 

61. The method of claim 60 wherein R^ is a substituted or unsubstituted lower 
alkraiyl moiety. 

62. The method of claun 61 wherein R^ is a moiety having the structure: 



63. The method of claim 4 or 9 wherein R* and R^ are each independently alkyl, 
alkenyl, alkynyl, heteroalkyl, heteroalkenyl, heteroalkynyl, aryl, heteroaryl, silyl, - ' 
C(=0)R^ -C(=S)R^ -C(=NR'')R^ .S02R^ or R^ and R^ , taken together, fomi a ' 
substituted or unsubstituted 5- or 6-membered heterocyclic rmg; wherein R" and R'' 
are each independently hydrogen, alkyl, alkenyl, alkynyl, cycloalkyl. cycloalkenyl, 
cycloalkynyl, heteroalkyl, heteroalkenyl, heteroalkynyl, heterocycloalkyl, 
heterocycloalkenyl, heterocycloalkynyl, heteroaUphatic, heteroaUcycUc, iryl. 
heteroaryl, -C(=0)R^ or-ZR^ wherem Z is -O-, -S-, -NR^ ^erem each 
occurrence of R^ and R^ is independently hydrogen, or an alkyl, alkenyl, alkynyl, 
cycloalkyl, cycloalkenji, cycloalkynyl. heteroalkyl, heteroalkenyl. heteroalkynyl,' 
heterocycloalkyl, heterocycloalkenyl. heterocycloalkynyl, heteroaUphatic, 
heteroaUcycUc, aryl or heteroaryl moiety. 
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64. The method of clahn 63 wherein and R^ taken together, foim a 
substituted or unsubstituted 5- or 6-membeted heterocyclic ring. 

65. The method of claim 64 wherein R'* and R^ taken together, form a 
substituted or unsubstituted 1,3-dioxane moiety. 

66. The method of claim 65 wherein R'* and R^ taken together, fonn a 2,2- 
dimethyl-l,3-dioxane moiety. 

67. The method of claim 4 or 9 wherein R** and R* are each independently 
hydrogen, alkyl, alkenyl, -C(=0)R*, -C(=0)OR^ -SR^ SChR\ or R«" and R* , 
taken together form a moiety having the structure ^JR^R^, vyiierein R<"* and R<* are 
not sunultaneously hydrogen and R" and R" are each independently hydrogen, alkyl, 
alkenyl, alkynyl, cycloalkyl, cycloalkenyl, cycloalkynyl, heteroalkyl, heteroalkenyl, 
heteroalkynyl, heterocycloalkyl, heterocycloalkenyl, heterocycloalkynyl, 
heteroaUphatic, heteroalicycUc, aryl, heteroaryl, -C(=0)R'^ or-ZR^ wherein Z is - 
0-, -S-, -NR^ wherein each occurrence of R'^ and R^ is independently hydrogen, or 
an alkyl, alkenyl, alkynyl, cycloalkyl, cycloalkenyl, cycloalkynyl, heteroalkyl, 
heteroalkenyl, heteroalkynyl, heterocycloalkyl, heterocycloalkenyl, 
heterocycloalkynyl, heteroaliphatic, heteroaUcycUc, aryl or heteroaryl moiety. 

68. The method of claim 67 wherein R*" is hydrogen and R*"* is -C(=0)R'', 
wherein R" is substituted or unsubstituted lower alkyl. 

69. The method of claim 68 wherein R*'" is hydrogen and R*** is -C(=0)CX3, 
wherein X represents a halogen atom. 

70. The method of claim 69 wherein R*" is hydrogen and R*"* is -C(=0)CF3. 



71 . The method of claim 4 or 9 wherein the decanyl derivative used in step (a) 
a moiety havmg the structure CH3(CH2)9S02R^ wherein R" is alkyl or aryl. 



is 
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72. The method of claim 71 wherein R" is methyl and the decanyl derivative is 
decanyl mesylate. 

73. The method of claim 4 or 9 wherein the decanyl derivative is decanyl 
mesylate and the step of reacting the saccharide in step (a) comprises reacting the 
saccharide with NaH in a suitable solvent 

74. The method of claim 73 wherein the solvent is THF/NMP. 

75. The method of claim 4 or 9 wherein the step of deprotecting the decanyl 
derivative in step (b) comprises subjecting the decanyl derivative to acidic 
conditions. 

76. The method of claim 75 i^erein the step of deprotecting the decanyl 
derivative comprises reacting the decanyl derivative with AcOH in H2O. 

77. The method of claim 4 or 9 wherein R«« is hydrogen, is -C(=0)CF3 and 
the step of deprotecting the amide moiety in step (c) comprises deprotecting the 
amide moiety in the presence of ^uOK in a suitable solvent, followed by treatment 
WithKOH. 

78. The method of claun 77 wherein the solvent is DMSO. 

79. The method of claim 4 or 9 wherein the 3-Oxo-tetradecanoic acid derivative 
in step (d) is 3-Oxo-tetradecanoic acid itself and the reaction conditions comprise 
reacting the amine intermediate with 3.0xo-tetradecanoic acid in the presence of 
EDCinNMP. 

80. The method of claim 4 or 9 wherein P^ is alkyi, alkenyl, alkynyl. heteroalkyl, 
heteroalkenyl, heteroalkynyl, aryl, heteroaryl, silyl, -C(=0)R'', -C(=S)R*, - 
C(=NR'')Ry. -S02R^ wherein R" and R^ are each independently hydroge^ alkyl, 
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alkenyl, alkynyl, cycloalkyl, cycloalkenyl. cycloalkynyl, heteroalkyi, heteroalkenyl. 
heteroalkynyl, heterocycloalkyl, heterocycloalkenyl, heterocycloalkynyl, 
heteroaUphatic, heteroalicycUc, aryl, heteroaryl, -C(=0)rA o^-ZR^ wherein Z is - 
O-, -S-, -NR», wherein each occurrence of R^^ and R» is independently hydrogen, or 
an alkyl, alkenyl, alkynyl, cycloalkyl. cycloalkenyl. cycloalkynyl. heteroalkyi, 
heteroalkenyl, heteroalkynyl, heterocycloalkyl. heterocycloalkenyl, 
heterocycloalkynyl. heteroaUphatic, heteroaUcycUc, aryl or heteroa^l moiety. 

81. The method of claun 80 wherem P* is a silyl protecting group. 

82. The method of claim 81 wherem P» is a trialkylsilyl protecting group. 

83. The method of claim 4 or 9 wherem P» is rerf-Butyldimethylsilyl (TBDMS) 
and the step of selectively protecting the amide mtennediate in step (e) comprises 
reacting tiie amide intermediate formed in step (d) with /er/-Butyldunetiiylsilyl 
chloride (TBDMSCl) in tiie presence of a base in a suitable solvent. 

84. The method of claim 83 wherein tiie base is unidazole and tiie solvent is 
DMF. 



85. The metiiod of claun 4 or 9 wherein P» is rer/-Butyldimefliylsilyl (TBDMS) 
and tiie step of deprotecting tiie mtemiediate formed in step (f) comprises reacting 
the saccharide having the structure: 




witii HOAc in a suitable solvent system. 
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86. The method of claim 85 wherein the solvent system is iPrOH/H20. 

87. The method of claim 4 or 9 wherein the reagent used in step (f) to effect 
formation of a carbonic acid ally] ester intermediate comprises a combination of 
triphosgene and allyl alcohol. 

88. The method of claim 4 or 9 wherein the step of reacting the protected 
intermediate formed in step (e) to form the carbonic acid allyl ester intermediate 
comprises (i) reactmg the protected intermediate with triphosgene in the presence of 
a base in a suitable solvent, and (ii) trapping the phosgene adduct formed in situ with 
allyl alcohol under suitable conditions. 

89. The me&od of claim 88 \^erein the base is pyridine and the solvent is 
toluene. 

90. The method of claim 5 or 1 0 wherein is alkyi, alkenyl, alkynyl, 
heteroalkyl, heteroalkenyl, heteroalkynyl, aryl, heteroaryl, silyl, -C(=0)R^ - 
C(=S)R^ -C(=NR'')Ry -S02R^ wherein R" and R^ are each independently hydrogen, 
alkyl, alkenyl, alkynyl, cycloalkyl, cycloalkenyl, cycloalkynyl, heteroalkyl, 
heteroaUcenyl, heteroalkynyl, heterocycloalkyl, heterocycloalkenyl, 
heterocycloalkynyl, heteroaliphatic, heteroalicyclic, aryl, heteroaryl, -C(=0)R^ or- 
ZR^ wherem Z is -0-, -S-, -NR®, wherem each occurrence of R-^ and R^ is 
independently hydrogen, or an alkyl, alkenyl, alkynyl, cycloalkyl, cycloalkenyl, 
cycloalkynyl, heteroalkyl, heteroalkenyl, heteroalkynyl, heterocycloalkyl, 
heterocycloalkenyl, heterocycloalkynyl, heteroaliphatic, heteroalicyclic, aryl or 
heteroaryl moiety. 

91 . The method of claim 90 wherem R^ is a substituted or unsubstituted lower 
alkenyl moiety. 
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92. The method of claim 91 wherein is a moiety having the structure: 

93. The method of claim 5 or 1 0 wherein R'* and are each independently 
alkyl, alkenyl, alkynyl, heteroalkyl, heteroalkenyl, heteroalkynyl, aryl, heteroaryl, 
sUyl, -C(=0)R^ .C(=S)R^ -C(=NR'')Ry .s62R^ or R^* and R' , taken together, form 
a substituted or unsubstituted 5- or 6-membered heterocyclic ring; wherein R" and 
R^ are each independently hydrogen, alkyl, alkenyl, alkynyl, cycloalkyl, 
cycloalkenyl, cycloalkynyl, heteroalkyl, heteroalkenyl, heteroalkynyl, 
heterocycloalkyl, heterocycloalkenyl, heterocycloalkynyl, heteroaliphatic, 
heteroalicycUc, aryl, heteroaryl, -C(=0)rA or-ZR^ wherein Z is -O-, -S-, -NR^ 
vy^erein each occurrence of R^ and R^ is independently hydrogen, or an alkyl, 
alkenyl, alkynyl, cycloalkyl, cycloalkenyl, cycloalkynyl, heteroalkyl, heteroalkenyl, 
heteroalkynyl, heterocycloalkyl, heterocycloalkenyl, heterocycloalkynyl, 
heteroaliphatic, heteroalicycUc, aryl or heteroaryl moiety. 

94. The method of claim 93 wherein R" and R^ taken together, form a 
substituted or unsubstituted 5- or 6-membered heterocycUc ring. 

95. The method of claim 94 wherein R'* and R^ taken together, form a 
substituted or unsubstituted 1,3-dioxane moiety. 

96. Hie method of claim 95 wherein R'* and R^ taken together, fonn a 2,2- 
dimefliyl-l,3-dioxane moiety. 

97. The method of claim 5 or 10 wherein R*= and R"" are each independently 
hydrogen, alkyl, alkenyl, -C(=0)R^ -C(=0)OR^ -SR^ S02R^ or R*" and R* , 
taken together form a moiety havmg the structure =CR''Ry wherein R** and R*"* are 
not simultaneously hydrogen and R" and R^ are each independently hydrogen, alkyl, 
alkenyl, alkynyl, cycloalkyl, cycloalkenyl, cycloalkynyl, heteroalkyl, heteroalkenyl, 
heteroalkynyl, heterocycloalkyl, heterocycloalkenyl, heterocycloalkynyl. 
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heteroaUphatic, heteroaUcycUc, aryl, heteroaryl, -C(=0)rA o^-ZR^ wherein Z is ~ 
O-, -S-, -NR«, wherein each occurrence of and R« is independently hydrogen, or 
an alkyl, alkenyl, alkynyl, cycloalkyl, cycloalkenyl, cycloalkynyl, heteroalkyl, 
heteroalkenyl, heteroalkynyl, heterocycloalkyl, heterocycloalkenyl, 
heterocycloalkynyl, heteroaliphatic, heteroalicycUc. aryl or heteroaryl moiety. 

98. The method of claim 97 wherein R*'" is hydrogen and R*''' is -C(=0)R*, 
wherein R" is substituted or unsubstituted lower a&yl 

99. The method of claim 98 wherein R^" is hydrogen and R*"* is -C(=0)CX3, 
wherein X represents a halogen atom. 

100. The method of claim 99 wheiem R«* is hydrogen and R*" is -C(=0)CF3. 

101. The method of claim 5 or 10 wheiem the decanyl derivative used in step (a) 
is a moiety having the structure CH3(CH2)9S02R^ wherein R" is alkyl or aryl. 

102. The method of claim 101 wherein R" is methyl and the decanyl derivative is 
decanyl mesylate. 

103. The method of claim 5 or 10 wherein the decanyl derivative is decanyl 
mesylate and the step of reactmg the saccharide in step (a) comprises reacting the 
saccharide with NaH m a suitable solvent 

104. The method of claim 103 whoein the solvent is THF/NMP. 

105. The method of claim 5 or 10 wherem R*'" is hydrogen, R^** is -C(=0)CF3 and 
the step of deprotecting the amide moiety of the decanyl ether in step (b) comprises 
deprotectmg the amide moiety in the presence of /BuOK in a suitable solvent, 
followed by treatment with KOH. 

106. The method of claim 105 wherein the solvent is DMSO. 



Page 165 of 175 



wo 2004/074303 



PCT/US2004/004921 



107. The method of claim 5 or 10 wherein the 3-Oxo-tetradecanoic acid derivative 
in step (c) is 3-Oxo-tetradecanoic acid itself and the reaction conditions comprise 
reacting the amine intermediate with 3-Oxo-tetradecanoic acid in the presence of 
EDCinNMP. 



108. The method of claim 5 or 10 wherem the step of deprotecting the 
intermediate in step (d) comprises subjecting the mtetmediate to acidic conditions. 

109. The method of clahn 5 or 10 wherein the step of deprotecting the 
mtermediate m step (d) comprises reacting the decanyl derivative with AcOH m 
H2O. 



1 10. The method of claim 5 or 10 wherem P' is alkyl, alkenyl, alkynyl, 
heteroalkyl, heteroalkenyl, heteroalkynyl, aryl, heteroaryl, silyl, -C(=0)R^ - 
C(=S)R«, .C(==NR'')R^ .S02R^ wherem R' and R^ are each independently hydrogen, 
alkyl, alkenyl, alkynyl, cycloalkyl, cycloalkenyl, cycloalkynyl, heteroalkyl, 
heteroalkenyl, heteroalkynyl, heterocycloalkyl, heterocycloalkenyl, 
heterocycloalkynyl, heteroaliphatic, heteroaUcyclic, aryl, heteroaryl, -C(=0)RAor- 
ZR^ wherein Z is -0-, -S-, -NR^, wherein each occurrence of R^ and R^ is 
independently hydrogen, or an alkyl, alkenyl, alkynyl, cycloalkyl, cycloalkenyl, 
cycloalkynyl, heteroalkyl, heteroalkenyl, heteroalkynyl, heterocycloalkyl, 
heterocycloalkenyl, heterocycloalkynyl, heteroaUphatic, heteroalicycUc, aryl or 
heteroaryl moiety. 

111. The method of claim 1 10 wherein P' is a silyl protecting group. 

1 12. The method of claim 1 1 1 wherein P' is a trialkylsilyl protecting group. 

113. The method of claun 5 or 10 wherein P' is fe/-/-ButyldimethyIsUyl (TBDMS) 
and the step of selectively protecting the amide mtermediate m step (e) comprises 
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reacting the amide intermediate fonned in step (d) with terr-ButyldimethylsUyl 
chloride (TBDMSCl) in the presence of a base in a suitable solvent 



1 14. The method of claim 113 wherein the base is imidazole and the solvent is 
DMF. 



115. The method of claim 5 or 10 wherein is ter/-Butyldimethylsilyl (TBDMS) 
and the step of deprotecting the intermediate formed in step (f) comprises reacting 
the saccharide having the structure: 




with HOAc in a suitable solvent system. 

116. The method of claim 1 15 wherem the solvent system is iPrOH/HzO. 

117. The method of claim 5 or 1 0 wherein the reagent used m step (f) to effect 
formation of a carbonic acid aUyl ester intermediate comprises a combmation of 
triphosgene and allyl alcohol. 

118. The method of claim 5 or 10 wherein the step of reacting the protected 
intermediate fonned in step (e) to form the carbonic acid allyl ester intermediate 
comprises (i) reacting the protected intermediate with triphosgene in the presence of 
a base m a suitable solvent, and (ii) trapping the phosgene adduct formed in situ with 
allyl alcohol under suitable conditions. 



1 19. The method of claim 118 wherein the base is pyridine and the solvent is 
toluene. 
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1 20. A compoiind having the structure: 




121 . A compound having the structure: 




1 22. A compound having the structure: 
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123 . A compound having the structure: 




124, A compound having the structure: 




125. A compound having tiie structure: 
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126, A compound having the structure: 




127, A conoipound having the structure: 




1 28. A compound having the structure: 
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129. A compomd having the structure: 




130. The compound of claim 120 having the structure: 




131. 



The compound of claim 121 having the structure: 
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132. The compound of claim 122 having the stracture: 




133. The compound of claim 123 having the structure: 




134. The compound of claim 124 having the structure: 
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135. TTie compound of claim 125 having the structure: 




136. The compound of claim 126 having the structure: 



TBDMS( 




137. The compound of claim 127 having the structure: 



Page 173 of 175 



wo 2004/074303 



PCT/US2004/004921 



138. The compound of claim 128 having the stracture: 




139. The compound of claim 129 having the structure: 
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